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[ASH] 
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at ^T^Rr *ll 1 SL^ #7) *fll ^oHl 
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^M^. €^ *1^<*. ^ ^ « 0 >^ {Chemical Filter Medium, 

Chemical Filter and Method For Manufacturing the Chemical Filter} 

7fl A>A]£olcf. 

N0 2 £) *1*HI nl-Hr ^8tr H${2.°)^. 
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£ ll£r €3 ^ 3tt 7>^ ^ uJ-Bj-ifl • 

?flnl^ ^Ei ul^^ : 20, 30, 40 afll SL& : 22, 32, 40 

^ -&S|-# : 24, 34 afll ^ ^>s)-# ^a}-^ : 44 

^12 ^aj-# : 26, 36, 46 *fl2 ^± : 48 

^13 .2-^ ■■ 50 

€^ * o]<q ^ Wj-^ofl ^ ^O.SAi, ^.Cf ^^7||fe. Af-g-SlJl, 
£± ^>s|-# ^ %^5}-#4 Til ^1 ^ ^17|1: ^ oj- ^nl^ ^El 

D l^<3 , °1« ?)H€ ^Bl ^ olol ^l^. Hj-^ofl ^o]cf. 
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«LE*ll ^x\<% ^ ^ 0.5. if^ 3.71 ^^oi *\)t] 

€ ^HH #5^1 ^ -2-^ ^Hfe «hE*11 

2: ^#^1 ^S}^ A^olcf. C^M-, 3)5-^ *VE*H .n^S^a! & o. 

*H3h}. 5HH^ ^E|^- ^s>^o.s. ^2}- ^^(impregnated activated 

carbon)* €^ *H<3J15. >M-g-SM -frsfl 7r^» 5.^^ « 0 >^o.s #7l -frSfl 7}^ 

?H4. 4^1, -^7) ^-7i ^ °\n # 

7l ^3" SHd^Sr ^ njr^iis A>-g-^ JgB\±r -#7] ifloflA-^ igj^s} 

iielM-, A o V 7l ^ #^f};-g- ^ Djiq^jO^ AV-g-S}^ Tfln]^ ^E^ vflo|| 

#*1°1 1:^* -R-^-A] 71 7l nfl^-ofl ^>7l ^i: ^sj-^ ^ %^-5h#5L A] ^^^o^o) 

A o V 7l <L>2l-# ^ %#2l-!-* ^l7l^>7l ^«fl, ^71 ^^-5l-# ^ 
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^^fr ^ €^ 44<2i>-S. ^£)tt 5E4€- ^Eil-^ 

*>4. 

<22> w>4 ^o] ) ^sfl^ *}i^<q 

l^-fr ^7^ ^ ^£41=- 5fl4. ^ef|, ^71 vflofl -fr^^r -^ 7 ) ^ofl 

^*fl #71 ^Hl> ^ Sltr ^n]^ ^Eifl: cf^-o.S A]~§- 

*1 «l-g- ^ Wj-g- ^o] ^7>^4. 

<23> ole^ ^^^^ ^Al7l7l ^*A, Tflnl^ ^E^ 2 37^1 SL<*^ 

<24> £ loj] 44 ^-o], ^sflo] ^n]^ ^ niq^-g- ZV^ 

^T^l 4*1] Z| O^flS-^ ^ S ^^rtf-. ^"71 QB\ v}k)<*o\] A>-g-£)^ ^ 7 fl 

^ «^4( 10)o)4 *H^r4°U=(12) ^ Efl^l ^-i: i^-*!-4. ^7] ^^o] A) 5. ^ 
£ ^ *lt]<*.§- SL^Rf €^4 ^ ^]7> <^£-^ ^ ^ 7 fl ^iL ^1 

200 1-3002 18 Jl, 200 1-27660831 -f-^ 7fl43°l ^4. ' 

<25> Z1S14-, ^M4 ^-o] o^fls.^ A)JL ^^>^ ^ n] t| <g o_ S ^ 

?d €4*f ^-§-#^1 tfi*|| -SL^f- *?H^e1£ ^]7) ^*>7l7> <H^4. 

A o V 7l D^^^S TflnlZj ^Ei^ ^.^o] 
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JL^-o) ajiii^ ^^oV ^^1-^ JL^-o] ^^0 S ^-cf. 1^1, NO ^7] 

<26> H*SH, ^ XI 1 ^-gr ^ %^>5l-#* T^T^Hr ?fl 

^ *fl2 ^3^t ^E] nltq^-i; ^^tb^-. ^"71 ^ ^7]-§- ^ 

#7l SL^ Xl7i-g- ^^ofl A}-g-5^ w}^*V 3*Ml3.>Hfe K0H, MnOl-i: ^ ^ 
<30> # 7 ] ^ ^V2)-# ^a>-g- o^fl-b ^l#Sfo]E * AV 7 ) Sofl ^ a.V£ -g-^ a> 

i^-W. ^71 ^>2f# ^7^1 A>-g-£]^ ^ {l^t^H KMn0 4 4 
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<ai> x L ^v t ^ 7l *v ^1 iH3*>7i ^l^m-a- €^?Hr ^ 

Xl<t^ <XXH ^ «Hfi-g- #^o] £2:-g- -jg. ^]7l^7l XU#4, 

A oM X]l^ ^ 0 H1 ^^U, ^ig^Rr Xlt^l ^XH ^ a>^ # 

*fl Xl?1-§- #^<X ^ ^1"* ^S. X| 7i^7l Xl2^ ^ ^"71 XI 2 

# A oHl XMl|-§- €^SRr ^ Till^ o^flofl ^ ^-§- #ufl ^oj 

^2. ^7)*}7] Xl3^# S#*Hr ?fl*m ^ ^t^* Xl^-W. 



#7] XU# ^ Xl3#Xl i^lfe 3112] <XXl^r «^ i^-*V4. i&tb, 

A oM XI 1^ ^ Xl3f^Xl SL^ K0H1- 

X]2^X1 i^-s]^ ^ 7^0} c*}^ X1#^1E« 5E*h ^-71 

Xl2#ofl i^-E]^ ^ #S)-# ^-efl XlTl-g- #nfl KMn0 4 «- if-*Vrf. 

^7} t> XI 2 ^8*M fl^M ^^r, 4 VJ f XH^ ^ ^ XH^7> 2: 

J=3H, # 7 ) ^ ^ XlTi-g- o^flS. 

*\}7lZ}7} ^ Xll J2L# #7) 3^ X]o]^ vflXH a o V 7 ] ^ 

^-ofl #^51 Jl ^± A>2|-# XlT^-g- cX^flS. ^3<X ^ ^3>}-i-g; ^5. Xl^5> 
7) ^ Xll #71 <5>Jf Xlo]^ ^XH ^>7l Xll ^i: ^ 

* A <M1 ^-71 Xl^-g- <XX]5. 3^3<H -2-^ Xl7l^7l X12 .2. 

^-71 X13 ^*>7l 9])^]^. XI S y o V ^XMi^, ^o V 
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« 

71 Cf^r7fl^ ^E^# -a^l^l ^o>£ ^7>7V *i#=lt}. 5£th ^- Mj^S} ^ 

<37> o}*> f ^ofl tfl*H ^«7fl ^^*V4. 

<38> £ ^xgofl 3^ a] C-) <y ^ SL^ A]7\^r <*hfliiL $ ^3. 

<39> SL^ a^flfe ^ ^U^Hr ^l<|o] o^TfldD ^ 

^€ #^3 A]~g-^- ^ olcf. AV 7 ] o.^ ^Ti-g- o^flo] 

^ $H3 ^(activated carbonH] KOHiE^ ^ #°fl -§-^ ^^M^ H 

# ^ ^-71 #nfl 1-^^ K0H1- A>-g-§>^ ^ o. 4 v 7 i K0H SE^r MnO^l ^ 

^"71 ^7)}9 7l§o.^'^ 5 vfl^l 10% 5Jol til-^-3lg>cf. ^]7l 
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<40> 15} 7 ] ! u] 2^- #ufl f-2}-g- KOH Stt MnOS A>-g-^ nfl o_^oj 

<4i> [tiV-g-^ 1] 

<42> KOH + 0 3 -»• KOH + 30 2 

<43> [i&-§-^ 2] 

<44> MnO + 20 3 -> MnO + 30 2 

4tW *fl7l-g- ^flS ^ -M-^-g- ^3. *\)7]S}7} ^tb ^ ^# 

* ^wltbuf. a o v 71 ^ A}.jr}.--o} NO, N0 2 , N0 3 , N 2 0, N0 3 , N 2 0 4 , N 2 0 5 -^# S. 

°1 ^<M, tfi^S. t^ir £± ^#^r NOSf N0 2 olcf . 

<46> A o T- 7 ] ^ A].^ ^.g. a^fli=. ^ ^#^r <^JL €3*8*Kr ^>2|-# 311^ <*) 

*H ^# -g-*fl aflTj-g- #^ol 33.3 A]~g-^- ^ olcf. ^3 O.S., 

#7) AVs)-- ^^11^ ^"71 ^^E^olEcH] =4? ^#^r ^^A]^l If-y] 

*H » ^V-g-W. ^71 ^l-ir^olEofl ^-7} *SM|3.*1fe- KMn0 4 ^ s\- 

^1-, MnO^f ^ ^ -tlrSHl-^ # ^ 5^4. 

<47> ^>7l^ ^^^1 3 ifl*] 5^ KMn0 4 -i: «H N0 2 7> ^^E)^ Q?)^; i^^cf. 

<48> [a>-§-^ 3] 

<49> 2N0 2 + 2K0H -» KN0 3 + KN0 2 + H 2 0 

<50> [aV-g-^i 4] 

<51> KN0 2 + N0 2 ^KN0 3 + NO 
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<52> [nV-g-^i 5] 

<53> NO + KMn0 4 ^KN0 3 + Mn0 2 

<54> ^ f ^nfl#^5.Ai K0H7> £S ^|7l-8- <*|7lHH ^71 (3)4 (4)^ 

6)1 ^«fl N0 2 7> *\}7]S\JL, #7] aflT^ N02^"^fe NOS Aj- 7 | 

NOtt A o V 7l tiV-g-^ 5<8H4 q-Bj-^ «>4 ^ <W§-°il 

<55> XU ^ ^>2l-# #6fl SL^ Xl7]-g- ^ ^ S] Jl ^7^ 

*M fltb Xl2 ^ ^Hl^-Cf. a> 7 | ^ 2 o.^ ^*Rr #7l SL^ Xl 

7l-§- <^X)tt ^-71 X]l SL^ ^^Rr -^7} SL^ ^l»-g- ^71]^ ^^-5- 

<56> # 7 1 711 n]^ ^ njiq^ XU SL^ ^-n^, XU ^ ^# ftf ^ Xl2 

^■^%-o] q%-s\o] ^o ££ # 7 ] ~ afl^cH] rtf^ ^ ^ AV^^.^ o_S XI 

7> f^^l}. o]i=. ( ^ E^ofl o]sfl N0 2 7|- NOS. #nfl ^^7] nflg-olcf. cx:^, <#7] 

XU ^ #3-1- **H§^r N0« #-sM?l ^<3# ^^fJ-ASAi #71 NO* XlTl 

*Vcf. aelES, #71 XU ^ XU ^± #^-# f2[t £ XI 2 SL^ #^o] 

3^3^ ^S^l ?flnl^ nltq^^ Z}-Z}-o] faVffol #jg. ^.g-g- # 7 ] 

NO ^ N0 2 # XM^- ^ saq-. 

<57> #71 ^n]^ ^ oltq<y^. #71 XI 2 ^ #ofl A]-^.°. ^.g. c^^^. 

X)2 ^ ^ Xl7l-g- <XXlS ^s]^r X13 SL^ ^%~$r 
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A oM ^1 ^ ^ ^rsl-# *ll7i-g- c^fl^ ^o^^- ^o. 

^*Kr ^"71 T^-g- o^})<4 ^ A>-g-^Vc|-. 

^ NO ^ N0 2 # JL^ilS. ^l7l^>7) ^*1H, ^ 

<59> oj^HlA^ ^jJjL^- ^ M. ^ig<q ti>^3l^- ^Al^l- Aj-^} ^^tb 



<60> ^e) 
<61> ^ofl 1 

<63> t= 2# ^T^M , Aj. 7 l ^E-| *]^<*( 2 0)^ ^ ^^Hr £ 

i<>11 .2.^ K0H1- ^^1^1 ^av ^ hJ-^o.^. ^.^ 

*sv#(22)-ir i^cf. ^, Aj.7] f^f(22)^ ^ 7])<i<2} cr) 7 flo] 

^ #7] ft^l *^ V € # D fl#^<?] K0H1- S^M}. ^71 afll 
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^(22)£r ^-7]S\ &q a^U-OM^H^r ^F^H] ^ltt^. -*7l KOH^r <#7] 

^ 5 xfl^l 10%, ^^tAtt 7 vfl^l 8% ^£31 f ^^-^mcf. 
< 64 > wj-stf ^-ol, a o v 7 ] ^ *^ (22 )^. *}Jf *^(22a)2f ^ J2. 

^ *^(22b)S ol^o.s. o^o^ oicf. oys-o. ^ ^^a o v ^ 

ofl ^€ SiJl, ^^H^ ^71] #<|}#°.S <=r Si 

<65> 4>7l *1U SL& ^^(22)^H1 £± ^B^*>^ ^^el-olEcfl ^ 

^>S|-#^- *\]7]f>}7] #nfl #^o] KMn0 4 « ^-71 #S ^£)^r *fll 

^^(24)^1 ^al^cf. ^71 KMn0 4 ^ #7l afl-a-BMM ^^9] °t io ufl*] 15%, w> 
#^>7fl^ 12 vfl*l 13% ^£ a o v 71 ^ aVs)-^- *3V*(24)^ #7] ^l 3. 

^ ^^"#(22) ^^1^ n 1/2 ^ ^7)1* 5>^cf. 
<66> ^. 7 }o) ^ ^<L3. &o\x] a^w^o] a o v 7 ] ^ *aV^( 24 )^Hl ^2 ^. 

^ *^(26)°1 ^al^cf. #7) A]2 ^ ^2]-#(26)^ ^"71 £±. ^V5}-1- ^2>#(24)^ 
^cf. 

<67> ^- -^Al^ofl rc^ ^e-I v}Tj<*(20)£ 2#HS ^3^r A]l 9.^ ^#(22), #7l 

*fll ^ *^(22)^H1 3^^- T^xr ^# #zj-^(24), <#7] ^ 

^ ^# ^3]-#(24)^H] 1^.9-S. ^S]^ A}2 l-3l-#(26)# 5.^4. 

^7] ^^ofl *fl^>^ z| -*fl 4 5}--^ n^ef-A], a> 7 ] 2 #^S ^ 

3^ *fll ^#(22)^ ^-7] ^ #^-#(24) ^ *fl2 ^ **|-^(26)«fl a] 
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B\ V}K)<»^6])*]$) Xlff-^ ^ ^-g-Al^o] Z}o)z\ X) 71 f^cflA] 7lfelHl -frE)^ 



<68> 2 

<69> £ 3 o. ^ X]2 ^*HH <4^r *IM^ ^ (30)S] ^£o]uf. # 7 ] 

<70> £ ^UHHl rr).= n]€\<^^ t icq XI 1 , ^ -tfs}- 

# £ ^12 zj- Sf-v\]7} v}^ ex] lXH^ 

*IU ^ ^dfc. ^>5^# ^ X12 SL^ ^^o] ^Efll- sHrtf. 

tb, £ *1*HHH A cM XU ^ X12 SL^ ^ ^ ^# ^3V^* 

^ ^ ^7fl#^- ^AHl IXH^ ^^*>rf. 

<71> £ 3^- #7] Xl*m ^ nlT^<y(30)^ ^ Xl7l*>7l & XU 

^W(32)# ^ltb^. XI 1 ^ ^#(32)£r ^7l^ s|^w 0 H 

S^H^r ^B^l 4]*lth=k ^ol, X]l SL^r ^#(32)£r s>^- 

.2.^ #^(32a)^ <#Jf ^ l-^-#(32b)S. ol^^l o]^<L£. o]^o]^ oicf. 

<72> ^71 XI 1 SL^ **H£(32)-%M| ^± Xl^^7l ^ # 

^"#(34)* ^al*V^. l-^#(34)£ ^ ^o] ; ^ a]- 

^^(34a)4 tf^f €4i ^^(34b)5. 01^0.5. o]^o]^ 01 

4. #71 ^ *avf,( 34 ) £ a o v 7 ] x)l SL^ ^ v #(32)^ Xi>7Hs, Xl2 *3 

A o v ^€ 5tU, ^r°a XI 2: 
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^^fAS. ^^m. ^ 9X^. #7] £± ^^(34)£r ^"71 *U .2. 

^ ^^(32)^^1^ ^-^11- 
<73> ^-7)^ ^ «oH^S. l^H ^71 ^ ^2|-#(34)4H] ^12 SL 

^ ^^(36)^1 ^wl^cf. A]2 SL^ ^#(36)£- ^-71 ^± ^3VA (34) 

1/22] 5HrtK 
<74> M. ^A]^^ ^Ei ^1^-^(30)^ 2§^3. ^sItt ^ ^^(32), 

^ *^(32)^] ?$^S\51 2%-SLS. ^s]^ ^ ^#(34), ^7l ^ 

21-1- ^^(34)^H1 lf^S ^ 3 ^ *fl2 SL^ ftt(36)t SL^tH}. #7] 

^f^l *l]^Rr ^ 3Hr4. ^"71 2%SLsL ^5)±r 

m <L^ ^#(32) ^ #7] €^ *^(34)£r #71 *fl2 -2.^ *^(36)<fl *>1 



<75> ^A]c^l 3 

<76> £ 4 i=. igj-^o} z\}3 *3aHH x4^ 711 nl^ €^ (40)51 ^S^lck 

?fln|:g n]c] (40)^8- ^VM-^ S3H tflofl f^^t}. 

<77> ^AHlofl tt^ 71} U) 5g ^E) P]C1^^ ^ ^ ^5># ^^f^^l Hfll 
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<78> sl 4» &^f>}#, ^7} n*}^. ^ ^1^(40)^ ^S. $}7] «>7l Jfl^ afll 

-2-€r ^#(42)^ ^7} ^ f-^(42)£r ^7}2) %\f$ 

S^oflAife 2|T5l-JfHl 

<79> ^1 ^%{A2) ^ ^Ir-i- ^T^] ^11 ^ 

1- ^^(44)ol o^cf. 4>7] ^ ^>S}-# ^^(44) ^H] ^ 

z\}7]-8}7) ^2 ^ ^^(46 H *§^=H ^12 ^ ^^(46) # 

o\) ^± ^]7^>7l ^H*}- ^12 ^di #5|~§- ^3V#(48)^1 olcf. 

<80> ^-71^ ^^-S. iLo>^ ^*yj-^o] ^. 7] A]2 ^ ± ^##(48) ^Hl 

^#(42, 46, 50) ^ ^-71 ^1 ifl*] *fl2 zl± ^zj-#(44, 48)£r -§-<H?t 

<81> M. ^Al^o^ ^ 0)^^(40)^1^^ SL^ ^V5)-# ^3]-*o] 



<82> n]^ ^2: ^ 

<83> oj^oll^^, J$ 7 ] ^Al<^l 30^ ^ *1 ^ i-SHs}^ ^>olti.^c ^ o] ^ 

3^ €Ei *1^<3<>1 f^^H 91^. 
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<84> TE. 5^ id^o} §fol tL^= TflD]^ s£b\o] aJ-^-i- Jio^^. lf£o|4. £ 

<85> o-^, ^o}^ ^ f>}™ Tflol^S. ^-g-£|^r Heflo] (100)1- ^til^Cf.(^7ll S10) 

Seflol(ioo)^ S}^- Tflol^^ zjo], uiul, ^Tfl ^o.S. 600mm, 400mm, 20mm^ 3.7} 

zj-zj- ^jsttcf (#31 S12). 
< 87 > ^*flajo_3., ^-71 ^171-8- <«Tr #^1 K0H1- $ 2}- a] ^ ^istb^-. A o v 7l 

#7l ^^1- K0H ^l^^l >«-7l ^# 3 2:^1 71 

^ « 0 V^]^ °- A>-g-^cf. o] nfl, ^-71 KOH^r ^ 7 ifl*l 8%^£7> ^^JE-^ ^ 

# ^EfloflA^ ^^4. o.s KOH^ ^ ^"71 W$ Q± °-}5l| 

*1 10%S. ^QA. 

<88> ^-7] ^ ^% ^7fl^ ^1^;&1-o]eo]1 KMn04«- ^^M^ . ^7l ^ ^ 



^£ ^"^^-i- ^V-g-W. °1 «fl , #71 KMn04^r ^ 12 ifl*l 13%^£7> 

. ^^tb #^HH ^*l*Vch #7l KMn04^r #7l *ll#e}-olE ^^9] 10 vfl 

*1 15%S. #^^cf. 

<89> A o V 7 l Seflol(100)Sl 711 Ol^ *fl*fl #7l afl^ <^7H «§^ S yfl.g^^ ^ 

(^711 S14). °]§HH^, ^aHI 36]}a\$\. afl<is ^.^ ^7l-g- o^fl ^ ^ 

^71-g- c*! 7 fl-I- ^^Kr «J-^oil cfl^ol 71-^1 
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oo> °-*\ t ^-71 *}^f iflJf ig>£ofl aeIoj^a (SUS304) US ol^o^ 4^ 

€ *>■¥■ ^4^CE>M ^*]*>J1 ^"71 nfl^MbMl g-j-tL «-^i(i02)l- ^*>4. 

^-71 -^i(102)^r ^>7l £L& ^iTl-g- ^7fl ^ ^ TflTl-g- c^fll- Xl^^jl, ?fl 

nl*i ^iiL ol^S)^ 4^#* *fl7^4 

<91> a>71 ^*]i(102)7> Jf^^M ol^ ?))o)^ ifl«-o1] JfTfl^ 7fl7l-g- <^ 

7fll- ^1 ^ $aj-f(104)|- ^W4- °1 ##3^ ^"71 ^ ^71-g- cz\ 

^ ^-7fl» 4^M1 *H -#71 Tfll ^ ^l* 2^ ^ $14. -i-^, 

*U ^ fl^S 1 ^ ^"71 SLg: $}7]-%- <^7fl°} ^-7\)o\) \3}$}z>\c$ n^^^l ^^-^ 

, ^^B:>J17> ^ *fll O.^ ^^(104)^ ^fl* iB^}^ Aj-g-ig- ^ ^7]^- <*j 7fl 9] 
^« 3« ^ 5U4- 

<92> ^-71 1^1(104) ^Hl *fl2 ^-7|]4 ^>7l ^3\-Sr X\)7]& ^7fl# 

*M i^t ^^#(106)-i- ^tb4. °1 #€4tt ^71 7fll ^ 

AV5|-# ^171-g- ^7fl^ ^7fl# tfSTfl <?H ^-71 A>5|.^- ^aj-f^ -^] # S ^ 

% V *r £14. ^, A o V 7l ^-g- o^flsq Jf7ll7]- ^-7) 

^•*H§^ ^M|7> O] Zf-V]$\X\H.3-, ^-71 7fll ^ AV2l-# *^#(106)^ Jl^^V 
^ A o V 7l *U *fl7i-g- <*|7fl<>] ^-Tlll- ^ ^ &4. 

<93> ^1-71 7113 ^AHHl cq ^ j A o V 7l ^! ^ A]-^ *2[f(106)^ Tfll OS * 

^(104)4 ¥*fl» £^r4. ^^] n Jr, ^7) SL^ z\}7]-%- o^o} ^V 7 ] ^ 

4i ^VSJ-I- ^flTl-g- ^7fl7"h 4=-Jl, «l^-£ A o Vo l*f7l nfl^-ojl, -#7l Tfll ^ 

# ^^-#(106)4 Till ^.^ *3V* (104) ol ^.o^ ^e). E Aj-7] ^Ti-g- 

7114 TflTl-g- <^7fl^ ^711^. Aj-ol^- ^ 014. 
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<94> ^-71 ^>5}-# ^2V^(106) ^H] m ^Tfl^l SL^ ^-g- c^fl# 

^2 2.^ ^^(108)^: ^*M}. ^-^H, ^-7] z\]2 SL^ ^^(108)£r ^7} SL^r 
^^#(104)2f ^^Cf. 

<95> *fl 2 1-2|-#(108) *fl2 ^-Tflfil ^-71 ^ ^>5)-l- ^-g- ^ 

*H *\)2 ^ ^#(110)^: ^ 

<96> °]°]*\, #7] ^4: ^# ^#(110) ^Hl afll ^Tfl^ SL^ ^Tj^r 

^13 5.^ ^^(112)* 

^ ^ ^7)1 ^ 20mnHJI, ^^l7> eOOmm^lJl, 400mm<?l -^*H 3^ €^ tjIcJ 

^(40)^1 

<98> o]c^A^ ^-71 *]13 SL^ ^^(112)^1 ^ ^^(114)* ^"71 ^ 

i(114) ^Hl ^-71 «-*]i(ii4)# }±3L?>}7} ^tt ^ ^3^(120)* 4M 

3 D <Kl20)£r iBfl^lefli 7fl|S ^ Aj- 7 ] aJ-j=l ^ ^ 

£ ^ Seflol# 3#*H nfl, #ajo]j o^}a} f^s} S^^M #5J*i 

<99> 4>7] ^dj) 30} ^Ei nl^^o] ^S]^ tij-^^- 6\}^ #0^ ^^c^^ 

^71 ^ ^Tl-g- o^T-fl ^ ^ ^# ^Tl-g- cxj^l-o] ^#5)^ afl<g^- ^^5^ #71 
J=3H(100) MH1 ^^^1 1 ^ 2^1 iA]*!- rf^. ^Eflo] ^c^o. 

5L ^ il^. 
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<ioo> se^-, # 7 ] E^lol(ioo) tfloflA^ ^ i^ffo] ^ * ofl aj- 7 ) 2.^ z\) 

^-8- ^-Tfll- cfSTfl ^^-g-o.^, a o v 7 ] ^ ^aj-^s.^ j=^ # ^ ^ 

= 71] ^£ ^11- ^Ajofl loflAi 2^5. ^1 

(22)^ °lft^ t-E A}-g-S)ir ^ ^-g- c^^^ 

(22)# ^ $14. 

<ioi> 43r4*l3L, ^7} SefloKlOO) vflollA^ ^ a>5)-1- favffoj <^}^ S Aj- 

71 T^-g- o^\o) 4=711 ^^-O.^ Aj- 7 j ^ a>s|.- ^SJ-^E. 

^ #^5. ^£ &4. ofll- ^aHI 2 <M 2#i5_3L ^ 

^Sl^- ^ |-^t(34)^ ol^^o.^. <g>$^ oi^nV j ufl A} 

-§-£)^r ^ll^-§- o^T-flS} -*jMH tij^H 2tifl^ JjM14 ^# ^l^l-g- ^7-1] » 4 

2«fl -^^-g: 4^°- 5. ^4<^ 2 -E^14 44 -S-^ 141 ^ 4 0 e] 

<102> a o V 7 ) ^o]^ uflofl AV 7 1 ^ c^T-fl 5} ^ A]-^ ^Tl-g- o^ 7 fls.o| ^ 

^o] 4^£]^, Aj- 7 ] 7\)o)+d\] Aj-w. Tflol^ ^-f i Jl^Alflcf. 

<ios> °]°]*], ^7} Meflol(ioo)# ^^4, 4^47)1^ 4 2^5: ^lol^iAl 

^ Tflcl^ Jg£|# ^tbcf.(^-7fl S16) 

<104> Aj- 7 | E^ol^o^ ^n]^ 3)E^ ^7fl7> ^ = 2fl«>H #43^ ^BflS. 

4 U_VE*)1 4°J ^} ^-g-^" ^ 5a4- 
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<105> -*JX|ofl 4 (5# «HJiE|:E. 

514. °-^r #JjL ^ fa[fo.S ol^o^^l ol^^o. 

<io?> 3.71^ w>fif ^-o] ) ot 2 0mnH :n , ^ol7> 600mnH ji , ^o] 40 o 

mmol^cf. olufl ) Eeflol ^ofl tfl?r}a| A}~§-£} ^7^^- ^ 7 fl ^ ^ ^1 ^| -g- 

<108> 0)9]- z>£- w 0 V^ o.JL 2;^ €^ Seflo] i27fl» ^f^}<*] 4^HH tc)-€- *MJ=L 

el^. €£i(200)» ^l^^^cf. 

<109> 1 

<no> SL^ *fl7i-§- ^3]]^ -M-§-^ Meflolf ^lS^ ^^^^ ^ 

*H 4^1^sq- ^<H*V w o >^ o.S *l-ol tLE]jE. €^(202)1- ^2:sr>^ti}-. 



<m> H]m*\) 2 
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7] ^ofl 46flA^ »^<L3. «>o] ^E-l(204)« ^lS^V^cf. 

<113> ^}7l a l£- ^-71 >gAH 4 ^ WliSoll 1 ^ 2 ofl Sfl^SHf- ^Ei Dl^^fi] ^-g- l± 

KOH* ^ °l-f-<H*l -2.^ ^^-fi- S]nl*>j7 f 

^1^s]-o1ea^ ^^oIjeoH KMn0 4 # ^7)^3. ^# f-^#^§- 

<114> . [ S i] 







-MA|c4| 4^ HE|(200) 




1£] «Jb|(202) 




HUSofl 2£] €E|(204) 





<117> aj-71 *2aH 4 ^ tilJU^l 1 ^ 2<HH afla^ a>-8-*><^ lOppm^ 

°l&i=h ^71^ io ifl*l l4°Co|^^L, tftfl ^JE^ 85 95%°l&t|.. ^e^ 
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<118> 



£ 7^ ^cfl 42] ^Ei % MlJE^l 1 ^ 2oflA^ ^2: tb 4-§"*H ^ W 

TT ^2fl^^ 44 ^*H1 44 QB\ ^ ylJU^l 1 ^ 2<>fl4 ^2:*V ^4<>(| cfl-g-*}-Cf. 

<ii9> £ 8^ €4 44*3# ^-e1H44 N0 ^ x\z}6\] ^ 

ZL2flS£0l^. £ S^A^ ZLEfl^ 210 4 212^ 44 -#4 ^4°fl 4^1 ^14(200)1- A>-g- 

T^tb NO ^ N0 2 4 214 4 216^ 44 #7l «1 14 

4-§-*M NO % N0 2 ^ ^£.43L, ^-HflS 218 4 220£t 44 #4 4^1 24 ^ 

4» 4-§-44 NO ^ N0 2 4 ^-£^14. 

<120> #7l ^<Hl4 ^>7l ^Hl 4 ^ ti]JI7o)l 1 ^ 24 ^E^ ^ ^-g. ^ ^ 

°fl^-§- 44 S 2^ ^-Cf. ^ ^cg c^l^-g- ^E^ nl^^l-o] ^ 

Jl^ol 70 %7> ^ ^444 44* ^"1^4. #4 ^ ^1^-8- 44°1 zj^i§- ^7H«1 ^ 

4 ?ASL£. <«44. -SM ^ <^-g- Al^lofl d]*^ ^oflA-l Aj-7] ^£4 Pi 

^1"* 4-g"tb ^4» ^4453* °fl4 #4 ^ ^ o. + ol 

4. 



<121> 



<122> 



[S 2] 





^aH| 4 


«|32oi| 1 


u|j2<H| 2 


3l-§-(%) 


100 


96 


13 


^ °)|^-§- 


106 


82 


0 



<123> Aj-71 £2 * £ 75.-^4, AjAl^l 4^ ^(200)4 ^ ^ oj 1 

^ 24 3^(202, 204)4 2:71 Jl-§- ^ ^ofl «1 sfl ^tb ^ 544. 
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<124> ^*v ( £. 8^B\ , <£X\d\] 4^ ^Ei# A>-g-^H NO ^ N0 2 S1 ^.£(210, 

212)£r alJU^l 1^ ^Eil- A>-g-§>c^ N0 ^ N0 2 ^| ^5L(214, 216) ^ wlm^] 2^1 

^» *}-§-*H NO ^ N0 2 ^ ^£(218, 220H] *M M-B^i}. * 

^ o]^o]^^ wIieo)! i<>1 Aj^Vo] ^4^^- NO o^ ^£7} 

^7>*Vrf .(214 o]^. ^ ^cH] c^fl ^v 7 ] N 0 2 7> N 05. ^ Dfl ^^.o] ^-^§>7l c4) 

^°li=K N0^ #7>S 9in #7} wlJE^l 1^ ^e^ ^oj ^-^^cf. at!:, 

^"71 ^l^efoiE^ ol^o]^i, hUh^) N0-& ^VsW^ <^?V ^ 

^ °^7} N0 2 S «fl#^cf. ^X\d\] 4B) ^E^ ^-71 ^aV-i- 

t!: #^ ^ ^ ^V5)-# ^kq. o}^ ^1^-e)-o}H7]. ai^sl^ ol^ ^E-j nlc]^^- 

#aL 5U°H, ^1-71 ^-i ^ *(|-§:5Hm7> #Jr ^-g-^- *>c*| NO ^ N0 2 7> ^ 

ofl ^flTl^cf .(ZLEflS 210, 212 

<125> ^Ajoj] 5 ( 4 a ^E^ 

<126> tij-^ O.^ c^l 1^ 4# ^2:^- ^E^ Djcl^^ Af-g-^-i- ^ -g- ^^j-Jl^ 

4ofl^fif ^oj^ w 0 V^ ^(226)1 ^^i}. ^13-2-5.^- ^ SL^ 1- 

^12 SL^ ^ E-) E^ol* *fl2;*}5$4. 

<127> ajjiL^l 3 



46-25 



/ 1020030005326 #^ °J*}: 2003/3/3 

L28> S. lofl £A]tV W]-<4 £ol, ^Eflfil «J"^ofl ^E^, ^ ^^J. ^-fcEj-o] E f^ti] 

50:50^ ul-^S ^lStb €3 ^}-§-*Rr ^-fr ^l^l^Jl^ 5 ofl^ 
Q €^(232)1- ^fl^l-^cf. 



<129> WlJEc^j 4 xflx] 7 

<iso> 5^1^21- « 0 >^o.S. ^^s], SL^ 1-5H§^ ^ ^2}-*o} 



<131> ^-71 5 ^ til^^l 3 7^1 €^ ^-i- *}7] & 3<H1 ^^1}. 

4 t^] Hfll ^71^ ol^ h 0 v^ ^oj^cf. j£b1 222 ifl^l 230^1 sfl^Hfr A 

u)€\<Xo)]*] ^ E^^*- ^ Ej-^oll K0H1- ^ ^l^^l 

-2-^ ^zl-^-i: 21 *1W. ^-^1^., ^ 222 ifl*| 230<>fl Sfl^Rr ^ ^ nlcl^o^ *fl 
*sHH#Tr ^^-ei-oiEoi] KMn0 4 # -¥-7l#s ^l^-^^l ^± <+3*# ^ v #-i- 2) 

P£*h ^Ei 222 ifl^l 230^1 sfl#^ 4 Dlcl<y^- 47 ll£>l ^o_ s ^j^s)^ 

<132> [ S 3] 
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3(232) 


%^EJ. ; ^|^-e)-0|E = 1: is ^(4^) 


E|(222) 


#W(1^) + ^l*ef°IM(l^) + *MjfKl*) + ^lt4°|M(lf) 


El (224) 


^|*efO|E(l^) + ^et- (1 ^) + ^]^-2fO|E (1 ^) + #^(1^) 


50) «) 

El (226) 


%^%(2^) + ^l^-BfolM(l^) + SMdfKl*) 


H|ia^i 6^1 n 

^1(228) 


%W(2^) + ^|^eho|E (2 ^) 


3(230) 


*^1K3*) + ^l|#e|-o|E a ^) 



<134> ;*j]7| jL-§: «1 jH. 2 

<i35> ^- 7 ] 5 tiling 3 7 °1H ^1S*V ^E^l- A}-g-sH aj-^v Jl^: 

<136> 5L 9^ 50} ^ «] jnc^l 3 ^ 7 °^1 €E|» A>-g-€H ^ a> 

<137> #7] ^Aj^g- ^ ^E^S] ^71 ^71 JL# ^ ^ ofl^-g- A^*- ^7l 3. 4ty £ 





H|iE<>l|3 


H|51o||4 


u|jao)|5 




H|j2o||6 


a\M^7 


3l7\ S_-§r (%) 


93 


97 


90 


93 


83 


87 


4^ ^ 


50 


52 


30 


70 


22 


28 



<139> [S. 4] 
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<140> ^-71^ X 4 ^ £ 9-g- ^-S^, ^0}) 4^H 3gB\7} 3,7} Jl-§; ^ ^ 

<141> ^ e]-^^ ^Vofl ^l-^^ol E^o] ^ ^ ^c]^^- i^>^ 

^-i- if-^Rr «lHofl 4^ ^E^ ^7} -f^M- *]3L*\ nJ-eM ; 

<142> g^V, ^l*E>olE ) ^ ^ > ^^e^o]E > ^ ^Sf ^ 

<143> ^4 ^l#E|-o)E £^0.3. °l^*l^r ^Sl- Hj^ofl 30) gj^ 



^Hl 6 ^ wlJU^l 8^9 

>£X\d\} 4^1^54. ^.^j^- w G v^ ^l^^sl, .2.^ ^ ^-sj-l- ^*H§^ 

^ ft^l K0H-& ^zj- *>a ^^-S. ol^-^^l ^3V#^- a]Dl*Vcl-. ZLE) Jl, 
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S. 5°IM e ^lts}olio]] KMn0 4 # ^^*V -¥-71 #S °]-f-<H*l Q± 

21^1^4. ^l^l 8 ^ 9^ «1 ill- ^AHl 4oflA-l ^ 

» *H-*}$tK ^th 51^ JfjS. 240 vfl^l 246°fl sfl^Hir z}- ^b] p1^<^^ 57fl^ #o_ 

<146> [ £ 5] 







€^(240) 


%^H:^(1^) + ^l*5fo|E^ (2 ^) + %^e}-^(2^) 


^JA|o}| 40) ^H-i 

(242) 


!Hm^(2^) + ^l*ef°ie^(2^) + #^^(1#) 


H|iEoj| 8^1 ^E-i 
(244) 


«^^(3^) + ^l*ef°lS^(2^) 


(246) 


«^ft^(2^) + *fl-§rS]-°l<=^(3#) 



*fl7i Jl-§- u| JH 3 

4^6,^ ti|I5I^l 8 ^ 9<^]Ai ^|)^ ^Ei-I- A}-g-^}o} a o >-*> ^ 

UlJH ^ 7l 7|] B}<4 oj-^ #/^2] #Sj-#2] ^ 

aH 4^6^^,^ ulsc^l 8 ^ 9<Hl^i ^eH tfl-g-*Vcf. 
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<152> ^ A ]ofl 4 ^ 6^ JgE^ tilJH^] 8 ^ 9^ ^E^l ti] *fl ^7l Jl#^ 7 \yfr -f^>cf. 

7># £ ^ sa^. 



<153> ^o]ti.s)c -gE^ ^ A]*} 

<154> *>ol tL^c ^E^l- ^ ^-£7} ^7>?1 7>^ 

<155> ^^]^ O.S., lOppm^ ^ AV5f#^ ^rg^ p] c) o_S. 

•fr^l?!^. o]^, # 7 | s| e-| nlx^^^ #/^# ^JE» 5 tfl*] 10£- ^^.S 

^ ail 71 Jl-§;°1 80%ol*>7> £)&-§: nfl Bflilf f^L^i}. 

<156> ^§ ^4 CflojElS^, ^*f| ^S7|^A-1o) S ^0.^ ^-g- 7^ 

<157> Aj- 7 ] A}-g-=} ^E^ 4 6)| <q ^E]# A}-g- ^ . # 7 1 

<158> £ ll^r -g*H 4^1 ^BlSl ^ ofla^ 7V^r ^ ^^f* M"^^ H2fl^°l 

<159> 16^£ llS-^-El ^71 £_-k3\- *}?}-Br ^l^H ^l^. 

<160> [S 6] 
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<161> 




100* 


90* 


m 


(80%7l§) 


(70%7l§) 




*l^r A& 


490& 


1050£- 


1300-g- 


10.27H^ 


12.771)^ 



2.0m/s, ^5" cfl7l 30ppbS ^-ZL x\}7] 80%1- 7l§o £ *>^^- nfl ot 10 27 fl 

€5. M-Sl&tf. #<y, ^-71 7^ S#^r 70%!- 7)&<L3, ^ Tj-oofl^ #7] s>o]tisl 



T^tb ^2fl^ J±E]H. ^E^ ^71 JL#* 4 ^E] 

°1H ^7] tfl# o_^#^- o_^, NO, N0 2 , S0 X ^J1, A ^%<^ cfltV ^71 7^17] s-§:* 

*|-o]jd s^c ^ofl tfj^j ^ ^7) ^ jr-g-ol ^J-^cf. 

Hfl^ *H«-El^ €E]^ 7^-Ocll^ NO o] ^7] ^ ^-g-o] ot 50 %^jE3. nflJf ^ 

5} ^5)-!-(S0x)Sl ^-A TflTl JL^:£ ^= 70% ^1 M-Ej-l^ 

£ 12^: ^X\d\] 5 9) sfo] tLE)= ^E^# A>-g-§><^ ^ ^1 

^^-i: ^.2flS£olcf. £ 12^^ , nsfl£ 300 ^ 302^ zj-z}- s^tb ^7l *>o] 

J±E|£L TllDl^ ^E|^ ^ ^ j^o} ^ ^>2|-#^ ^£1- ufE|-^cf. ^-7) c5> 

°1^-E]£L ?11D]^ ^Ei T^o} Ig^- ^ AVsJ.- ^-£(300)^ ^ 63.5ppb5. M-Ej-tftf. ZL 

E^Jl #7] ^>o)y e]j= Tflol^ s]e| sg-g- ^ ^£(302)^ ^ 1.74ppbS. 
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of^r ^4" A SL<*%%: AA*\A 44^^ ^E)» o> 0>5 : sJo^l ^ 7 y 7 ]. 

<£€* ^T^ojiLAj, wVi^l t 

<166> ^-o], -S. S^o] W>^tb ^Hl* % V S*>^ ^^S>^^1^ Isfl^ 7l# 

^o)o} ^*>2}^ *>7l^ 71*11 ^ ^21 A>^ ^ oJ<*j 
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^"71 ^2}-^ #ofl ^^S)J1 ^ -i>3}-# ^Tl-g- <^7flS. ^Sj- 

2] 
3] 

7)12^-^1 Si<H^i , 4 v 7l #5*-§-* 5L^>^- 53* ^3-2-3. ^ 9\M 
4] 

^12« 0 H1 &<>H, ^1-71 ^Tfl^- KOH S^r MnOl- ifs}^ 53* ^°-3. ^ ?1H 
[^^MJ" 5] 
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6] 

7] 

8] 

*116%H1 ^-7] *]2Ml^r KMn0 4 # ^*Rr 3J-g- ^ ^1^^ ^E] 

[^^J- 9] 

^8%H1 9X°]*\, A o v 7l KMn0 4 ^ #7l ^EMm^ 7l^iL5. 10 

10] 

^-71 *fll SL^ ^^-gr ^1 23i ^^l til sfl 

[^^J- 11] 

*fll^l Si^H, A oM ^11 ^ ^SH§^r A}1 ^ ^>S}-# ^*H§^ 

^£ ^ ^HJiLS ^ Tflnl^ ^E-l n^o}. 
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12] 

X]l%Ml &<>H, #7l Xl2 ^^£r #7l XU ^# ^^#4 s.<^*V 

13] 

XU%M1 Sa<H^, #7l XU ^ S^f^ ^71 o]^ 7l^O.S 2)^i« 0 Hl 

X]*\JL, #7] Xl2 ^ ^#£r #71 XU ^ ^^ofl «1«J) gj=£. 

14] 
15] 

Xll4%Ml &<>H, #71 XI 1, 2 ^ 3 .2-^ #71 XI 1 ^ 2 ^± #5j-# # 

^-gr ^<H*V JjMl» ^ 3}^ s^io £ ^ 711 ul^ ^ nlul^. 

16] 

31^ «*|XH -2-^ ^3. XlT^l 

XUfs 

#7l XI \% #ofl ^f^SlJl, #3|-# Tilt 2} c^XH #^-# -g-Sfl X]7i-g- #nfl 
#^o] ^2V S ]o] ^ ^3. XI 71*1-71 ^1*1 XI 2#; ^ 

#7l XI 2^ #°fl ^#Sl Jl, #71 ^# X1 1^1 o^flofl ^ i Dfl 

°1 -2-^ ^S. Xl7l§>7l ^ X13#* X^Rr ^El Dlrq^. 
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17] 

*fll6*<Hl 91^*], ^7} A)l%^r #71 *fl2#4 ^<£-sY ^^11- ^o. £^io S 

18] 

^116*oH] &<H>H, #71 ^12^^ ^-7] ^13^4 ^<2j^ ^ ^jo. ^io S 

I^T 1 * 19] 

20] 

^116%H1 &<>H , ^7} m% ^ *fl3^°]l -2.^ M-g- #°fl KOH 

SEtt Mn0« i^Rr ^* Tflnl^ 3| E-) . 

13^- 21] 

*fll6%M] SU^i, A]-Jr).-. c*)^- ^^ojE-g. ^ 

22] 

KMn0 4 l- Ifsfb ?A=r ^^AS ^ ol 2] *iq<*. 
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23] 

*\U6*M 91°]*], #7j ^ #5]-§- c^^Hl 3*h*fl3r #^ -ttsj-l- 

i^^-ty 24] 

^116%H1 SH^, ^"71 ^71 *>S}-# T^l^Sl c^flofl ^ a>^. # 

25] 

#7] ?IH^ i^HH ^-71 *)U ^ ^Hl ^ ^Vsfl- ^71 

A oM <5>Jf TJM^ vflcD^ AV 7 | ^1 ^ a>5}.^- ^-ofl ^£L)Zi, ^-71 ^ 

^171-g- ^7flS. *§^SM ^l7l*>7l 31 *V ^112 JL^ ^*H§^ i^Kr 
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26] 

27] 

^26%H1 5a°H, -%7\ ^zMlfe KOH B&^r MnO* i^Rr f^AS ^ Tfl 

28] 

^125^H1 $J<^i, ^ ^-g- o^flfe ^l#e}o]E ^ Aj- 7l afl#eMH 

[3^* 29] 

^128%H1 ^-71 ^SMIfe KMn0 4 «- ?J-g- ^^.S. sRr ?1H^ € 

[3^* 30] 

^ ^f 1 , A o v 4 *fl2 *2v#^Hl *I13 ^ l^^-g- c-1 ^ 

31] 
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32] 

*\)25*M SU°H, #?1 -*M1M ^Jfoll^r #7l JjLJls^I 
*)1 4^^* 3 33-8: ^-^^-S ^ ^Ei. 

[3t^ 33] 

i) ?1H^ *Hf ?1M^# Sf-^Jl #7l ^ ^ 7iloli 7 > *|5. ^e) 
3fe J=elH» ^al^ ^1; 

ii) #7l Eeflo]^ ^j=l Tflo]^ ^ofl <^7flS afll ±^ ^ 
#3l*Rr ^741; 

iii) #7l *>^f ^o]^ vflcflAi a o v 7 ] a o Vchi #3-1- ^1^^- ^ 
7115. ^12 I^f^ aff^Rr ^711; ^ 

V) #71 J=3H^ #^ Tflol^S. Tflol^^ ^ J7^Al7l^ tfyfl* S#*Rr 

34] 

^133%hi sa«H-H, #7i °i #7i e^o^ ^^<hi ->m 

35] 

*1133%M1 £M^, #7l ^flTl-g- ^fl^ %# B^ofl ^^1# ^a}^ 
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36] 

37] 

*ll33*cHl &*H, A oM ^ ^>2|-# ^Sj-g- ^fl^f- 2fl^£)-0-|l=o]] ^^4^ ^gVA) 

38] 

^137*oH1 91°]*], ^Ml^r ^fHl ^*fl ^71 ^eM^l ^a]-^^ «g 

[^T 1 * 39] 
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